However, when skeletal remains are incomplete or damaged, the sex determination must be attempted from other skeletal bones because most of the other bones show some degree of sexual dimorphism. 
the human male mean skeletal dimensions generally exceed those of females. Previous studies have shown that the metacarpals are useful for the sex determination of skeletal remnants, but they obtained conflicting results in terms of accuracies that were explained by racial, temporary or populational variances. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] There have been fewer studies on phalanges for the same purpose, although their accuracy has been found to be higher than that of metacarpals. 7 Anatomically short tubular bones have some advantages over other bones in a forensic context. The shafts of long bones often stay intact, but their epiphyses are prone to damage because of the overlying fragile cancellous bone. However, the smaller long bones of the hands often remain complete. 4 The aim of this study is to determine the interarticular distances of both metacarpals and phalanges on digital roentgenograms and to develop a discriminant function formula that can be used to estimate sex. The datasets of the left hand were used because of the fact that the majority of the population is right-handed and therefore will be less influenced by activity. In order to have more accurate measurements and to better clarify the anatomical structures, the scans were enlarged. The interarticular distance was measured as the distance between the midpoint of the basis and distal tip point of all the metacarpals and phalanges (proximal, middle and distal) by electronic calipers (Figure 1) . 
Materials and Methods

Study subjects and radiologic evaluation
Statistical analyses
All results were expressed as mean ± standard deviation (SD), minimum and maximum values.
Because of the dichotomous nature of the sex type, logistic regression was used in order to be able to predict sex based on values of predictor variables defined as the interarticular distance of the metacarpals and phalanges.
A statistical model was estimated using block entry of all variables and a statistically determined constant.
A p-value of <0.05 was considered as statistically significant. STATISTICA 15.0 was used for statistical analyses. Table 1 summarizes the descriptive analyses by means of age of the subjects. Figure 2 shows the age distribution of the subjects.
Results
The summary statistics for all the measurements are presented in Table 2 .
A multivariate logistic regression model was formed to estimate sex using the interarticular distances of all the metacarpals and phalanges of the left hand. Sex was determined as the dependent variable; the results are presented in Table 3 . Table 3 The results of the multivariate logistic regression variation analyses with the use of the interarticular distances of the metacarpals and phalanges of the left hand as independent variables
The aforementioned studies 4, 8, 11 The results of the previous reports reflect secular, racial and social variances. 11 The regression equations described should be applied cautiously for different populations and time periods. 6 It seems likely that the previous studies conducted using older collections may not be appropriate because of secular alterations in metacarpal dimensions. Heterogeneous populations of the collections and the limited number skeletons -in particular, the minority of females-could be similarly problematic. In this context, digital radiologic studies offer researchers a visualization of the skeleton and precise metric analyses. Additionally, radiologic studies enable live persons to be imaged; therefore, widespread populations may be studied noninvasively, and the contemporary datasets of the populations may be obtained. Finally, they allow us to store large amounts of data electronically, which can be re-interpreted at any time.
14 To summarize, this study reports the anthropometric data of the interarticular distance of metacarpals and phalanges of contemporary Turkish people and presents a mathematical model that allows sex determination. We propose that these discriminant functions could alternatively be used in forensic cases especially when the skull and pelvis are not available, and, given that all metacarpals and phalanges are available, the determination of sex is accurate.
